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ABSTRACT 



All the observations performed with the IBIS telescope 
aboard the INTEGRAL observatory during the first 2.5 
years of its in-orbit operation have been analyzed to find 
X-ray bursts. There were 1788 statistically confident 
events with a duration from 5 to 500 s revealed in time 
records of the 15-25 keV count rate of the IBIS/ISGRI 
detector, 3 19 of them were localized and, with one excep- 
tion, identified with persistent X-ray sources. The known 
bursters were responsible for 215 of the localized events. 
One burst was detected from AXJ 1 754.2-2754, the source 
previously unknown as a burster, and another burst — 
from a new source. There was duality in determining its 
position — its name could be either IGR J 17364-27 11 
or IGR J17380-3749. Curiously enough, the 138 bursts 
were detected from one X-ray burster — GX 354-0. 
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The INTEGRAL observatory ^ is best suited for per- 
forming such a search. It is equipped with unique wide- 
field telescopes that allow sky fields with an area of ~ 
1000 square degrees to be simultaneously studied with 
a flux sensitivity up to 1 mCrab (over several hours of 
observations) and an angular resolution reaching several 
arcminutes. In addition, INTEGRAL devotes up to 85% 
of the whole time to observations of the Galactic cen- 
ter region and the Galactic plane, where the bulk of the 
Galactic stellar mass is concentrated. 

In this paper, to find X-ray bursts, we analyze time 
records of the total 15-25 keV count rate of the 
IBIS/ISGRI detector iHH aboard INTEGRAL obtained 
from February 10, 2003, through August 31, 2005. The 
main objective of this study was an attempt to discover 
new bursters or fast X-ray transients. Some of the pre- 
sented results (corresponding to the observations before 
July 2, 2004) have already been published in (U . 



1. INTRODUCTION 



2. OBSERVATIONS AND DATA ANALYSIS 



Many X-ray bursts detected by orbital observatories 
are associated with thermonuclear explosions on weakly 
magnetized accreting neutron stars (type-I bursts). They 
provide us with dkect information on processes near the 
surface of neutron stars under conditions of strong grav- 
ity, extreme pressure and high temperatures. The detec- 
tion of type-I bursts, along with the detection of coherent 
pulsations, serves the most important criterion for identi- 
fying the nature of the compact object in X-ray binaries. 

Type-I bursts are generally observed from weak X-ray 
sources (or transients in their quiescent state). During the 
burst the luminosity of such a source (a burster) can in- 
crease by two or three orders of magnitude relative to its 
persistent level, reaching a critical Eddington value. The 
typical burst at the Galactic center distance (^8.5 kpc) 
provides a peak flux of about 2-3 Crab and can be easily 
detected. This opens up a possibility for using the bursts 
in searching for previously unknown bursters with persis- 
tent X-ray fluxes below the level of reliable detection by 
currently available wide-field instruments. 



Our analysis of the IBIS data was based on the OSA 4.2 
software package. Using the list of events from its GTI 
task, we reproduced time records of the count rate (see 
Fig ID for each individual INTEGRAL observation (cor- 
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Figure 1. IBIS/ISGRI count rate in the 15-25 keV band 
recorded on February 17, 2004, during the pointing when 
an X-ray burst from a previously unknown burster was 
discovered ( the insertion shows its reconstructed profile). 
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Figure 2. X-ray images obtained with IBIS/ISGRI on February 16-1 7, 2004: (a) during 15 s of the burst detected from the 
new burster IGR J 17 364-27 11 (15-25 keV), (b) and (c) during the entire observing session except the burst interval (165 
ks, 18-45 keV). Contours show regions of confident detection of sources at the S/N levels of 3.5, 4.4, 5.5, 6.8, 8.5, ...,40. 



responding to an individual pointing) with a time res- 
olution of 5 s. More than 32800 individual observa- 
tions were analyzed for the presence of bursts with a 
total exposure time of over 67 Ms. An excess of the 
signal-to-noise ratio {S — S)/N above the preset thresh- 
old So — 5.25 in a particular time bin served a criterion 
for a burst. Since the number of counts in each bin obeys 
a Poisson distribution, there is a low, but finite probabil- 
ity po — 8 X 10^^ (for So — 5.25)ofrecording arandom 
spike even in the absence of a real burst. The selected 
threshold so ensures that only one such spike in the entire 
time series (with M ^ 1.3 x 10^ bins) may be recorded 
(po X M ~ 1). Since the total count rate of the detec- 
tor depended on the emission from all sources within the 
IBIS field of view (FOV), the mean count rate S and the 

noise level N = (S^ — S were determined inde- 
pendently for each pointing. For all the detected bursts, 
we reconstructed the images of the sky area within the 
IBIS FOV (the IMA phase of OS A 4.2) accumulated with 
the same exposure at the burst time and immediately be- 
fore the burst and compared the statistical significance of 
sources detected in them to reveal the burst source. 



3. RESULTS 



There were 1788 bursts found in the IBIS/ISGRI count 
rate histograms; the sources of 319 bursts were also de- 
tected in the IBIS images. Some of them were associated 
with cosmic GRBs (11 events), activity of SGR 1806- 
20 (59) or several bright XBs (32). The other 217 of 
the localized bursts (see Table) were associated with 15 
known and 2 new X-ray bursters (138 of them — with 
GX 354-0). Among the new bursters one was actually 
a weak unidentified source AX J 1754.2-2754 discovered 
by ASCA in 1999 (note that 1 A 1246-588, one of the 15 
known sources, was identified as a burster only a few 
weeks before this Workshop — due to an intense type- 
I burst detected from its positon by RXTE [2]). An X-ray 
burst from the second new burster was detected on Febru- 



ary 17, 2004, when IBIS observed the Galactic center 
region. Because of peculiarity of the IBIS coded mask, 
the burster position was determined with duality 01]: 
it could be either R.A.=17''36"^28% Decl.=-27°11'56" 
(see Fig.|2ji) or R.A.=17h38'"05% Decl.=-37°49'05" 
(epoch 2000.0, error radius for the positions is 2'). The 
S/N ratio was the same (~ 8.9) for both the positions, 
however in the first case this ratio was reached with 
the larger number of counts (394) compared to the sec- 
ond case (316). Taking this fact into account we named 
the source IGR J17364-2711, although the second name, 
IGR J17380-3749, cannot be completely rejected. As 
Fig.|2j5 shows IGR J17364-271 1 was not seen in the im- 
age accumulated during the entire observing session of 
February 16-17, except the pointing during which the 
burst occurred. Fig.|2}; shows another part of the same 
image with an excess near the position of IGRJ17380- 
3749. It is however too weak (S/N ~ 4.3) to ensure the 
presence of a real persistent source. 

The photon flux measured during AT ~ 1 s at the burst 
maximum reached 1.6 ± 0.3 Crab, that corresponded to a 
15-25 keV luminosity ~ 8 x 10^^ erg s^^ at the Galac- 
tic center distance of 8.5 kpc. The burst spectrum was 
very soft and the flux at energies ^ 30 keV fell below the 
detection level. Assuming the spectrum to have a Wien 
shape with kT ~ 2.5 — 2.8 keV typical of bursts with 
photospheric expansion, we found the bolometric lumi- 
nosity of this burst. Lb ~ (4 — 5) x 10'^'* erg s"^ which 
is actually very close to the Eddington one. It was not 
possible to refine kT from observations in the standard 
X-ray band (with the INTEGRAL/JEM-X monitor) since 
the burst occurred at the very edge of the JEM-X FOV, 
narrower than the IBIS one, and was not detected. 

The 3cr limit on the persistent 18^5 keV flux from 
IGR J 17364-27 11 was 3 mCrab. Assuming a power-law 
spectrum with the photon index 7 ~ 2.1 for the source, 
we obtain a fairly stringent limit on its 2^5 ke V luminos- 
ity, Lx ^ 1.5 X 10^6 erg s^^. Thus, IGR J 17364-27 1 1 
may complement the list of X-ray bursters that have never 
been observed in a state of persistent X-ray emission. 
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Table. X-ray bursts detected by the IBIS/ISGRI telescope in the 15-25 keV band and their peak fluxes (in Crab units) 
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